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Abstract
During the year 2000 the ST-EL group has performed a number of electrical installations
within the LHC project. The 18 kV substation of zone 18 has been entirely renovated and the
installations in the SD, SMA and SHM buildings terminated. In access point 5 the SX, SY,
SH and SF buildings are either completed or have seen the installation advance according to
schedule. The preparations for the injection tunnels and the buildings BA 4 and BA 7 have
continued. The study work for the LHC general service is progressing well, supported by a
study office, staffed by contracted personnel. The possibilities for an ST-EL support for the
cabling of the experiments is currently being investigated by a joint EST – ST working group.
A new activity to be taken over by the group is the optical fibre installation. The specialist
team from SL joined the group the first of January 2001 and is presently settling in ST .
21 INTRODUCTION
The power distribution installation work for the LHC machine has continued during 2000. The work
has been concentrated around the zone 18, point 1 and point 5 during the year 2000. Further the
detailed studies of the underground installations has started. A number of auxiliary work has been
going on, preparing the group for the next round of installations.
2 REVISED TASK DISTRIBUTION
With the arrival of new people in the group we have revised the task distribution. The distribution of
LHC related tasks within the ST-EL group is based mainly on a geographical approach: One project
manager for each of the large new experimental zones, one project manager for the beam transfer
tunnels, one project manager for the tunnel installations etc., see figure 1
3 LHC ELECTRICAL INSTALLATION STUDY OFFICE
The study office took up its work in late summer 1999. Presently it counts four persons; it is for the
moment not foreseen to extend the personnel further. The study office works in close collaboration
with the different ST-EL project managers in a service-to-client relation. The responsibility for the
conceptual design of the installations remain with CERN. After one and a half year of activity the
structure is considered fully adequate and performs to the full satisfaction of the group.
4 MEMBERSHIPS OF LHCWORKING GROUPS
ST-EL is strongly involved in the activities of the Underground Installation and Layout Working
Group, UILWG, and in the Tunnel Electronics Working Group, TEWG. Further the group has a
membership of the ICL Working group: Integration Cellule LHC. These working groups are
responsible for the study of lay-out and equipment implementation in the underground structures and
the machine tunnel. The TEWG is in particular responsible for the installation of electronic equipment
in the tunnel.
5 ZONE 18
The SHM 18 with its 3.3 kV substation in addition to the general service installations. The SMA 18
magnet assembly hall, and the re-constructed SD 18 building,
The SE 18 substation commissioned and in service since early 2000. The zone is essentially
terminated, apart from continuing requests from specific clients, as well as work linked to the String 2.
6 LHC POINT 1
The activities in point 1 have gathered speed earlier than expected. The studies are however well
advanced and will allow installations to meet with the required planning. The activities are presently
still only on the surface, but as the excavations and construction of the underground are well advanced,
ST-EL is gearing up also for this part. The buildings presently being worked on are:
Study finished SF 1
Draft study circulating SCX 1
Draft study circulating SGX 1
Study finished SUX 1
Draft study approaching termination SX 1
The SX 1 building requires a special study of the lighting. Less complicated as SX 5, as the
ATLAS experiment will be assembled in the UX cavern, and not in the SX 1, but still demanding, in
order to avoid shadow zones, too high contrast and other disagreeable side effects.
3In the underground the work has advanced in the field of cable routing and primary level
distribution, in particular in UX 15 and USA 15. During 2000 the installation of the 18 kV
transformers and the main low voltage switchboards were determined. The draft study of these major
parts is 80 % ready, and has been developed in close coordination with other users of the caverns.
7 LHC POINT 5
Good progress has been made in point 5. In spite of minor co-ordination problems, the buildings are
being equipped essentially to the schedule. In particular the first part of the SX 5 hall.
The first buildings to be made available at access point 5 of LEP/LHC are SX 5, SH 5 and SY 5.
The installations of these buildings are largely terminated. An important aspect has been the special
requirements with respect to the lighting system of the large experiment assembly hall SX 5.
The only new building presently being in study is the SF 5.
The main activity of point 5 during the spring of 2001 is the reorganisation of the 18 kV
substation. The new enlarged substation will be installed in the hitherto rectifier building SR5. For
reasons of space and economy, the 3.3 kV substation for experimental cryogenics and for chilled water
compressor motors will be installed in this building too.
8 ACTIVITIES IN OTHER LHC ACCESS POINTS
In point 4 the SHM 4 building is well under way. It will house a 3.3 kV substation, similar to that of
SHM 18. The installations of the SDH 4 building are under way.
The SHM buildings of points 4 and 8 will follow in 2001.
9 STUDIES CONCERNING TI 2 AND TI 8
The powering systems of the beam transfer tunnels will be located in the auxiliary buildings BA 4 and
BA 7 of the SPS. Not much progress has been made in this area during the year 2000, as a number of
optimisation iterations have been ongoing on the side of the users and the power converter people.
Hopefully the situation is now stable, so that detailed studies of the electrical installations of these
structures can progress.
10 HIGH CURRENT DC LINKS
With the progress of the installation lay-out studies of the underground structures, in particular the UA
caverns and the RR caverns the study of the installation of the high current DC links can accelerate.
During the year 2001 a contract for the supply of the cables, tubes and auxiliary equipment will be
prepared.
11 CABLING OF EXPERIMENTS
The possibility to integrate the cabling of the LHC experiments in the tasks of the ST-EL group has
been discussed with both ATLAS, CMS and the EST-LEA group, presently supporting the
experiments in the field of cabling. The negotiations are still ongoing, but all participants have so far
agreed to the idea of concentrating all major cabling activities, offered by CERN, in one service. In
parallel a small, highly specialised service, using a specialised contractor, might be retained closer to
the experiment support. This contract should deal with cabling work, where the ST-EL structured
cabling method would bring little or no added value. The acceptance or not of the ST-EL position by
the experiments must however be signalled before mid 2001, if the group shall have the time to
prepare itself properly for the task.
12 OPTICAL FIBRES ACTIVITY
The optical fibre team from SL-PO has joined ST-EL from 1st of January 2001. The integration of
these specialists will allow the group to complete its cabling activities also in this field. It is envisaged
to retain a considerable technical knowledge in order to be able to council clients in a comprehensive
4way around fibre installations and connections. The fibre team is presently active preparing the
communications infrastructure for LHC.
13 STRING 2
The a. c. power distribution equipment for String 2 is practically in place. The a. c. cabling will follow
as the String 2 equipment, i. e. power converters, control equipment etc. is being installed. The special
high current d. c. water cooled cables will be installed during the spring of 2001.
14 NETWORKMONITORING
The Supervision, Control And Data Acquisition system implementation is continuing to schedule. In
SE 1, the substation in access point 1, during the spring of 2000 a considerable installation was made,
which allowed first experiences with the equipment to be made. The installation will continue in point
1 and zone 18 this winter
15 THE DOCUMENTATION OFFICE
The ST-EL documentation office has been an important part of the groups’ activities during 2000. In
particular the preparation of the 3D-layouts for the UA and RR caverns, as well as the other new and
existing structures of the LHC underground, in the context of the Underground Installation and layout
Working Group. This work prepares the implantation of equipment, as well as it creates the “electrical
layer” in the standard models of these structures.
A set of 40 A0 drawings, showing all the magnet and power converter connections has also been
prepared, under the technical responsibility of Paul Proudlock. These drawings have been approved,
and form part of the basic documentation for all the groups directly linked to the power circuits of the
machine.
16 CONCLUSIONS
The ST-EL group has inserted itself in a satisfactory manner into the LHC project. The LHC quality
assurance system is not yet fully assimilated by all members of the group, but will hopefully be so
during the year 2001. The group’s members are keen and interested in participating, and have already
realized a part of the power distribution installation work, required by LHC. Generally speaking, the
group is on schedule with its activities, and the results are good.
